A brief historical review of the development of solar physics and solar radio astronomy in Latvia and its current status is presented.
INTRODUCTION
Ventspils International Radio Astronomy Center (VIRAC) is one of the youngest and rapidly evolving scientific institutions in modern Latvia. After some period of an internal development, in 2010 VIRAC got the status of an 'engineering and scientific institute' and now it is a department of the Ventspils University College.
The strategy of VIRAC includes the development of fundamental studies in astronomy and astrophysics as well as applied studies in space technologies. The priorities are the participation in the European VLBI (Very Long Baseline Interferometry) Network, the interferometeric radiolocation of space debris, research of the Sun in microwaves, development of the Latvian satellite and applied researches of Earth remote sensing methods and other. A number of engineering projects for radio telescopes, like upgrading of their equipment and software for astronomical, interferometer and satellite data processing are also accomplished. VIRAC has a wide international cooperation with other scientific and educational institutions. As VIRAC has close links to the Department of Informational Technologies of the Ventspils University College, it has a possibility to involve many students to scientific and engineering activity.
Solar radio astronomy and solar physics is a significant area of the VIRAC scientific activity. Actually, the Solar Group of VIRAC continues traditions of the Sun research in Latvia that was started and performed for many years at the Baldone Observatory.
The goal of this paper is to present a brief historical review of the development of solar physics and solar radio astronomy in Latvia and its current status. Some recent projects and achievements in solar physics at VIRAC are described.
SOLAR RADIO ASTRONOMY AND SOLAR PHYSICS IN LATVIA
The development of modern astronomy in Latvia has begun with the foundation of the Baldone Observatory in 1957. Its initiators and leaders for many years were Janis Ikaunieks and Arturs Balklavs-Grinhofs. The observatory has been named as "Radio Astrophysical Observatory of Latvian Academy of Sciences" and is located near the Baldone village, 30 km from Riga. The investigation of the Sun was a certain priority of the Baldone Observatory from its very beginning. Later on the Department of Solar Radio Astronomy was formed. A pioneer of solar radio astronomy in Latvia and the leader of the Department of Solar Radio Astronomy was N. Cimahovich. First radio observations of the Sun at the Baldone Observatory have been performed in 1972. With time, the radio astronomical equipment of the department experienced considerable changes. The main instrument was a 10 m parabolic antenna RT-10 ( Figure 1 ), a number of smaller antennas were also in use. As a further development of the observatory, a project of a 30 meter radio telescope and a shot-base interferometer based on it were developed and started to materialize.
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In the middle of 1980s the Department of Solar Radio Astronomy contained several groups working in different areas in solar physics. Almost all of their activity was connected with solar activity, its features, mechanisms, predictions and analysis of solar active regions.
The VIRAC was established in 1994 on the basis of the former Soviet Army military facility (Balklavs 1996) . The initiators were D. Dravins and R. Booth who evaluated possibilities of its parabolic antennas for a wide range of astrophysical problems and the importance of radio astronomy development in the Baltic region. A lot of efforts have been done by the first VIRAC director E. Bervalds. The instrumental basis of the VIRAC were 32 m and 16 m radio telescopes used for military communications in the past. These antennas were built in a middle of 1970s but still have excellent technical features (Figure 2) .
The first radio observations of the Sun have been done in 1999 by D. Bezrukov and B. Ryabov supported by a technical team. A number of 2D radio images of the Sun at a wavelength of 2.5 cm and the partial solar eclipse of 1999 were observed. The radio telescope RT-32 in the near future is expected to be equipped by a multichannel spectral polarimeter constructed especially for solar observations (Bezrukov & Ryabov 2010) . The instrument provides 16 frequency bands for both circular polarizations in a frequency range of 6.3-9.3 GHz. Routine observations will be organized to obtain simultaneous set of 16 radio images of the Sun reflecting the 3D structure of solar corona. The list of feasible tasks on the edge of modern solar physics, which could be solved using solar observations on RT-32, have been discussed and adopted. Methods of observations and radio image synthesis for a "single dish" mode are developed and tested, as well as the most optimal methods of solar radio image "cleaning" are analysed (Bezrukov et al. 2010) .
The Solar Group of VIRAC continues the analysis and theoretical studies of solar active regions based on microwave observations of the Sun. Some of the most important results will be described below.
CORONAL MAGNETOGRAPHY THROUGH QUASI-TRANSVERSE PROPAGATION OF MICROWAVES
The determination of the spatial distribution of coronal magnetic fields is significant for understanding of solar atmosphere processes but still is the problem to be solved. The measurements of the coronal fields can be obtained only by radioastronomical observations. One of the methods for direct measurements of coronal magnetic fields is based on the known effect of the polarization inversion due to microwave emissions quasitransverse (QT) propagation through the magnetic field (Ryabov et al. 2004) . If the distribution of the magnetic field of active region is known, one can to determine the QT surface (the spatial surface where the QT effect occurs) for some wavelength range of microwave emissions and different angles of observations. Taking into account the rotation of the Sun one can see a QT surface crossing almost all space above the active region. On the other hand, analysing the polarization inversion of radio images one can obtain the position of QT surface and the induction of the coronal magnetic field onto it. The method proposed and developed includes the analysis of the polarization of similar points taken in the observed radio images of active regions. Another step of the method is the analysis of the displacement of points of interest and the rotation of the Sun to determine their actual heights.
An attempt of presentation of the spatial distribution of isogaussian points for a bipolar active region NOAA 9415 is shown on Figure 3 (Bezrukov et al. 2005 ).
ANALYSIS OF STABLE SUNSPOTS WITH SHARP CHANGES IN
ORDINARY MODE OF MICROWAVE RADIATION Active regions of the Sun associated with stable isolated sunspots show some unusual features of the microwave emission. Some of the authors consider them as a special type of active regions. This kind of sunspots are relatively big, single, isolated and stable. They have a relatively strong magnetic field in the center. The emission of the associated active region performs at least two unusual features -the depression of the ordinary mode emission when the active region is observed near the central meridian of the Sun, and the exceeding of ordinary mode approaching limbs. These features sharply depend on the wavelengths and the angles of observation.
An example of such active region is NOAA 10325. After analysis of its microwave observations by Nobeyama Radioheliograph and RATAN-600, as well as SOHO CDS/NIS extreme ultra-violet observations and CHIP MLSO He I line observations, a model of the active region has been proposed. The magnetic field of the active region can be modeled by a single dipole located under the photosphere. The atmosphere above the active region (Figure 4a,b) has at least two different parts -a rarefied and hot plasma close to the spot and cold plasma density fluctuations above the spot outer area, at the level of the transient layer.
Taking into account the bremsstrahlung and gyroresonance mechanisms, many simulations of NOAA 10315 model emission have been performed (Figure 4 , panels c and d). They show a rather close agreement with the radio emission features observed.
CONCLUSION
The Solar Group of Ventspils International Radio Astronomy Center (VIRAC) continues the direction of solar research started many years ago by the Baldone Observatory. The group has got important results solving some problems of modern solar physics. We are in a favorable position to extend both observational and theoretical research of solar active regions and solar activity in future.
